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(54) DEVICE AND METHOD FOR EMBEDDING AND EXTRACTING DIGITAL INFORMATION 
AND MEDIUM WITH PROGRAM FOR EXECUTING THE METHOD RECORDED THEREON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital 
information embedding and extracting device and a 
method whose image deterioration due to embedding is 
small and which have high adaptability to the existing 
MPEGCmoving picture expert group)/JPEG(joint 
photographic expert group) compression. 
SOLUTION: A block dividing part 1 1 divides an image 
signal 71 into plural blocks according to a prescribed 
size. A frequency converting part 12 performs frequency 
conversion of each block and respectively calculates 
frequency coefficients. A coefficient calculating part 13 
selects a specific frequency coefficient string Ca for 
each block and calculates respective absolute average 
values M and energy S. A quantizing part 14 performs 
linear quantization of M by using a prescribed 
quantization step size Q to calculate a quantization 
value (q) in the case S is equal to or more than a 
prescribed threshold K. A signal substituting part 15 
substitutes (q) with the value (q') on the basis of (q) and 
the value of digital information to be embedded. A coefficient correcting part 1 6 perform 
inverse-linear quantization of (q') by using Q, calculates an average value M', calculates the 
difference DM between M' and M and corrects Ca. A frequency inverse converting part 17 
reconstructs an image signal 72 due to frequency inverse conversion. 
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ir^L^i^li. fjfEHDM»e(cT-fe5E6fc^^t$r 
Jn*-r5ctS:«FtSii-5, Mf*«l~3©V^-fil!6»K: 

4?^-, i>o, SufE^iSic^m»»*fffi^^|^DM«|g 
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(M/Q) |C»t)ifii/M»*wtttll*+6wt<:W«t 
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iooi4] f&ao>%mt* Mi&iLxm2o>&m£.u 
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S^tWtf&oT, #WE¥Jttt, i^Mt^L^Wit 
SrS^k^T- ;yXlM XQTi£St Lfcfii t?L^«£ 



[oo2 6] ±ie»j;5(c, mwwm^M-i, m\ 
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t^IBffcoT, WMm^m-i, iDM^Ifft, 

[0 0 2 8] ±!E«i5(c, mi 0©3PJti*Ui\ 31 

!c-T5 0 ;w;it), ««Sc©)lffiic«©l6^¥^fflM 
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ry^ir, L feffiftSffia© ? *>, 3#£©jl$idS 

^L^^f-f^Q (Qi±, 1£1±©SE») fcffii^ 
^ T . S K S^t« Sr @f ^ ©ffl t it ft-f S ^ f 1 y 

i^aMfiarwiM' irjfinu ^m^mm. 

M' tffiSpf^ttMiWllDM ( = M' -M) £fflt^ 

[0 0 3 21 ±ffi©J; 5fc, Si 2 ©$§$(:: .fcfttf, JH 

fr 0 mini t>, tt^oHW*'ft:Sr'>&< SH 
#(c J: S^FIE^ffl ©fc * 0>**fc*f LT. M^rcx^ 
* /Ht«©tKf*«:l» C ^ t ^ s f # 5, 
[00 3 31 113 ©JBWti, S 1 2 <0*3l3fcffi*-t5 

*llfc*frU ^&£*fcttL (Lfi, 1^T©S$C> fr* 
[0 0 3 4] ±!E©±-?1^ Si 3<DWM^£fo^ S 

Lt?S#1-5rfC, S^S^S^IEfiJffiWfc*©^ 
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fc *Ht* *r *Ht * r * ^f - -f x q * ffl ^ r mmm. 
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otitw7'D^ t^^fiii- 6 . m mmmu 1211, 

^py^ ^SUSB 1 1 ##1 "I Lfc/o y^rt i-JiJ&« 
tcSfffitU 3(4, MKiScSm^l 2-C#&*i,fcjg8*# 

ffi&Sffl^ 1 3 S ffi^m^lt 

h MB: KB ±T- & 5 t ^ *3£*fcS^ft; * x 

fSq £Si£tPx^*/Hff«©<lfcK:£<5^T, £S*f 

ffcttqfctt (q-U tf'im Cq+1) fcWfeLTtH 

tt, SsPffi^ji-Si^Htll (q-l) , 

(q + 1) £fc[4q&, Ifft^T^WXQS-ffl^ 



(9) ffl200 0-3 3 2 9 8 8 

¥^ttMtco^DM (=M" — M) £HfflU ±fEiItK 

[0 0 6 6] 0 2~l!4£#flLT, SSi ro^Sfe 

Hi?*5. 0 3i4, El 1 0>ffJfc#!ti8lJ 1 3 . s^tasi 
*t7B-ff-h-e*5„ 0 4(4, 0 1 «fi#HiftlSi 

f«i#®ft* * fc ttffeiJMM h 2 iiiMb * ft fc tr -7 

[0 0 6 7] 0 2£#f£LT > 7-Dy?»l 

(Ni±, 2?M.(nmk„ WTIHC) O^P^l: 

^m^p 1 2 tt, y ^4mb«b 1 1 t^m ufc» 1 ~» 

r, iffl^f^-7 i ^8 x sf--f 

*O^By^(CiMM**l (0 2 (a) )., ^n.^|; 

30 o^TRHtaf-'f ^aeai (dcti ti^a^m^tf 

fciifcS^Sr^LTr^S (E12 (b) HB9Z tc) 
-) . iif, 0 2 (c) i'^-TM»«CcO^T% 

&homm&mcijLw.m&% (do t-&d, 

f"-Y Xi4, HI 2 Lfc8X8t-f X^^©fi#wf- 

[0 0 6 8] jJtt, H 3 &#Rg UT, t-f , ^ic^ffiSli 
1 3 (4, 7 , n „ ^^fdffl5 1 1 -e^t^tlfcXn y 
m^^^^^^n (n = l~N«^nm&i;5„ £i 

40 rmo <r>mjt ri j t-rs (^^s3oi).jt 

«ftCl ~Ca (att, l«±OSIfc) (* 
7?yS 3 0 2) o ft*3. BIT, ^<DSRLfcJiifeS# 
SCC) ~C. #Sr, JB«ft#*MCai:Wr6. 
T\ *|giKie:*JV^rf4, i 5 «itj*acifinffi*jS£© 

(4, 02 (c) «#iJi^^Ti4, tt-S^^l^SB^5 9 
«©Bttic«ftCi ~C9 (WHf , *:i|•Cffl^fc*SB 
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gfflSU 314, ±iH3fcLfcJiiftjfe&&5ljCa<D*ft*t¥ 
s 3 o 3} „ zo^x.^^-scnffMaX 0i]x.!4\ m 

&&&m\c»&mi&-r&&m&&&&ci ~c. ros 

♦B«6*r*»l»fP h 5 Mi S 2 ^«fe?P 

[0 0 6 9] ftiHtlffil 4{4, iE^r^S3 

j^T-fe^S^^-f^ UT?7 r S 3 04) „ - 
© U # !/ HI K 14 , f V V /Hf » £ fflii A/ -e <b HSt#te fc 
af»jJS*t^»ftfl|(H-5fc*»«-C*«. Sot, Lf 

{cis^-f Sit^x-t^ rhbnioiici;!), Bit* 

[0 0 7 0] ±te^ry7°S 3 0 4©fl£t»^x^ 

fti 9 J:if t fc(±«o 9 »r 5 i fc TfWcfli'ta r. t tv^s 

(4*1, ilflici n t [x] 14, x<Dmm*fcZWtth 

in, aiAtfx^^^^tsait r i j -c&s^ 
o«SMlt, Hate roj -efo4^©Hlftlli©raiH 

X Q £ ,h £ < -f- 5 t BS^tti'> ft < 4 5 ^ #18 

k» urn < ft ?3 , < -rs t ^xm-n^x im< ft 

Ti4ft < , fffllWfc'J; O^MItff -tf;: 4 o -Ctt«(c 
cD^^trjoVTtt, KftXfy7't-fXQ=l Oil 

[0071] Mx.il ±m*7-yy's 3 0 3T'm$LVfc 

C 9 = {80,-60,45,20,-25,20,10,- 
10,9} 

i4, 3 1 (= 2 7 9/9) tftS„ fct, *HtHtq 

S4_kidgco4 

q= i n t [M/Q] = i n t [31/10] =3 

ift5 0 

[0 0 7 2] rtbfcStU, ±ffi^T5'yS3 0 4©^ 

n /n s, ^ lCJ47^/Wlf as-»iitf<f T'fo^tnm 
U i^©/n - 7 ^S-#^i-5fcfci', ^^V^nCDWf- 
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r 1 J (^T^/S 319) , ?T7^S30 

2 w^wiaaSrlH) jS1-„ 

[0 0 7 3] fcfc, 1S#ffifeaiJl 5B, Inya^C 

ffl&trT^/HimwttM { rij roj ) 

3 0 7). ±lE^^y^"S 3 0 7 ^J^K&V^Ti^f-fb 

«*«*»l5tt. JilExrs^S 

3 0 6tttaiLfcMtt# r i j frm^£bim%-f 

10 5 (^fy^S3 0 8) , iWXfy^S 3 0 8mfl^ 

Kis^-ciiiifrttitta 4 r i j ft *§-e»aiJ 1 5 

(4, M/Q«gl:i{)El^t (q+lttlJq-lO 
^■f*L*») Srftf-ffcffiq* ti-5 ft^Ltt 

*rq*»fcq' tBtfe'tS) (^T-77"S3 10) „ ^tl 

tMt, ±ia^^^/s 3 o swmzis^xw&tsto 
mm# ro j {s^fi*SEi 5i4, g^-ftttq^ 

2) „ ilEXXJ'T'S 3 0 7 (OWmziS^Xtt 

itm^mmxt^^ (049, , «* 

(^7>'7'S 30 9) „ ;ro^TyyS 3 0 9© 

«3efc^a^^T«atrltel«# r oj W^-smsii 

15(4, M/Q©*£*fcjfiV*Wgt (q+l*fc(4q- 
1) „ i^lcSt U iE^f y^S 3 0 9 0ifilJS(C*5V^ 

raatriia** r 1 j o»^-, ft#sma i5(i, t 

^-ft«lqWfi4r-?-©***^t:fitq' frTv-f 
S 3 1 2) o 

[0 0 7 4] fj^lf, 04Sr#,aeL-C, ife*t^i£M= 
30 3 1 , S^^^T2/7°-y--fXQ= 1 0T*5I&, fi^f 
■fb«qi4^« f 3 j T-fct), Sfc, M/Q=3. If 
S>5. ±oT, MLfc^fyyS3 0 7-S3 12i: 

ir^titq' =3ti-5 0 ffiic, ^'v^Mitf^^gfit 
TOJ ^ajAtfS^('14, M/Q=3. lWtCfttffi 
^«R, r 4 j ^irtlq' (=q + l) t 

[0 0 7 5] jJtK, «»iESH 611, ±W.*Tv7S 
40 3 1 0-S 3 1 2«^f tl/J'T'tfefcifttq ' £S 

^ft^^y^f-w xq t £ffl^Ti£i§m*^b£m\ 

¥^JfiM' (=q' XQ) ^SffifS (^77/S3 1 

3) . ^LT, ««IEgEl 6(4, KfflLfciFftHtM' 
tifEXxj'/S 3 0 3T***fcl6M5FS&fflMiroSD 
M {=M' -M) §r*fc5 (X?77S 3 14) „ ^5, 

ft^fESC 1 6 (4, lgX777"S 3 0 2 tlR L 

s/^S 3 1 5) . i^«#,Sc?[|C a toWbom 
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T, ±|H^r ;/7°S 3 1 BOT!WSl-*3^Tj^iS»ffi»C 
ML Uf 7 ^S316) , Ji^fc^lStC* W#-§-jJ5 

[0 0 7 6] {?i|xJ4\ ifd^-ry^S 3 0 3TiItRLfc 

C9= {80,-60,45,20,-25,20,10,- 
10,9} 

T"&ofcS§£\ SiAtf^aM^? roj ©S-^-fi, .haE© 
ttM' ii, 

M' = q ' XQ= 4X10 = 40 

4 ft 9, *6#¥#*MtW|iDMH:, 

DM=M' -M=40-31=+9 

4 4*. «6oT, i»jE«offliS««»?liC 9 * (4, #6*f 

ttiJS r 9j fc*»-t^<45±5tIEW#«)SIStaffi«C 

C 9 " = {89,-69,54,29,-34,29,19, 
-19,18} 

4:45. 

[0 0 7 7] ^CT% 1E^T7^S 3 1 7(Ci3V^, 

x ' 0>*ft*Ht:i*. *jE1»(c#L-C/h*<<i:fe-ftJ8K:*: 
^<^oTlS9tv^W:4C5 D iDM 

iSMM&Cx ' ft- 6 4fr5 0 .tif, ±SEOj:5 4ii 
3% *t«Kaift4S'<<'>4<i-Sfci!>K:, ttftttiE 
^ 16(4, J5?Si6:«ftCx ' £*4 UTffiE1-5 0 
[0 0 7 8] *fc, E«e3S:ffiSt?i]C a <Dl6*t¥*S«M*s 

M' =q' XQ= (K/Q) XQ = K 

DM ( = M' -M = K-MS0) WjiSfC^itirfefc^/E 
fi:^*P^^5^4r\ &#¥^ffiM#L#vMttKJ; !>:*: 

[0 0 7 9] -t UT, 1 3 , flriHfcW 1 4 , 

W-^-etfcfflS l S&iim&^jElfBl 6tt, ^_h^fcx 
^/MiSwffi&^&a (iilEX-r y/S302~S3 
17) fc, |Sl~JffN^nj/^«)i-'<TtoV>T«a*. 
toaSTfrofcA^a^WBrfS Uf^s 3 18). 
rcO^-ri'l/S 3 1 S^Jgf^joV^^fc^Nyny^ 
£T-ffi&A,-Cl^t^§-3-{~(4, (n+1) 
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^MiLtzM Ufv^S3 19) , i|E^X-77*S 3 0 
2(cMoT|W]#0D&a£»9iIUT9 o ±E*7 1 
■^^S 3 1 8WtlJ»f^ti^T^N^D y^-CS&A/fc' 

n^?rtW^«i!tI (H2 Cc) A^|2 

(b) -ffliDcr) it. rvtfr'm&mkhjim 

/0 [0 0 8 0] 7-' v= ?;Hf «C9 t" ^ hfc^f I Lfc 

ro (ttui) j ffltr y htai4tfii^5*SK»ftffl 
[0 0 8 1 ] W±co J: 5 #aS93©f& 1 ©HlfiJBffid 

vim Ltcim&fi<nm&%i%$kmc » <r>^^- s * 

[0 0 8 2] ±e»iro**#«fc«65^*A' 

tit fga&^K® i AroiiiKit^ ia« 1 2 a, ±a LfcSi 

BtaiM'ygft (DCT) tKS5fc«-eti4<, 7-1) 
*fc, ffiftJUUttl 3(C#it5#£©Jl«l»lC a 

T-'n y ^ r 4 i^iWJ CftB® JBiS*fc#ft C SrSJi < X 

S^lfli 1 5 CtJft 5 ir-PfcfE q Wgm^Sft, SiAtfr 
40 iE^-gHfcroi^tUt, rij ©#^!-M/Q 

[0 0 8 3] (Jg 2 ©SOSJfSO 115(4, *38Mro®2 

tHgfB 1 B (±, l to%MJBm\zft& ! fi?fi*ilt* 

iz.&ZTz?9A4(timto&m. 1 B (4, y ^ ^SiJ§R 1 
JO It, J8ifE»S*«12i:, «*JSBffl!13i:, S^t 
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SSI 4i, flttSttttiSlS 2 
[0 0 8 4] ttfc, *2©*«0U*K:*59 , ^/H(»« 

^fiisB 1 1 , mmmm® i 2 , &$ciiffl^ 1 
3*5^^*^95 1 4 ipj«ro«fiKt?&t), sxrmm 

[0 0 8 5] y^S'l^l lit, PHtff^-8 1 £A 
St* S^Mf «8£*£B 1 A©^««jS?S«l98 1 7 AS 

y * ic^«-rs 0 MttftaesMt 1 2 a, at 1 tty 

n feftfcHiftft»ft c © 5 fcfc£<owa!Elfc«#c ffl 
=¥-St*ff»-r5 0 S^ftSB14f±, #iIffiSl3 

*ffl-TS. fflfSSltlJW 2 1 ft, ft^bWl 4K*J^TJS 

[0 0 8 6] £*T, IM6^#fiBLT, S 2 (DjUg^figd 

«5^#a« stttassia i b fo?t o ?v*fl>ftwm 
^m^mimm-t^ saea, m5<Dmm»mi 3, 
s^-itsm 4^j:o«itfgttm^2 it?ff 5&g£*-f7 

[0 0 8 7] £f\ ^SSttiWl 3»4, ^nry^^flffl 

9 n (DflEiS: r 1 j fc-f3 (xf?^S6 0 1) „ ftfc, 
ffi»*(tilH51 314, J3%&$&g* I 2f*fefcin/n 

S 6 0 2) „ ;«M««ifc?'Jc a WtMgtt, f^/p 

a^M^fl-UTV^Tt) X\\ £ bfc, #*»ttiSBl 3 
f4, ±!B8«LfcJSftS:«ffc?lC a C0,ffi*f3pfe)fiMt3i 

3) „ 

[0 0 8 8] jfeC, ft^-ftiS 1 4 14, _hfe^r-y7"S6 
0 3ftlLfe2.^"-Sii, 4ie,*Ltl,tV^K 
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g^T^S 6 0 4C0flJ^t*Jl/'-T^-t^^"S^L^ 
fiq^#ffii-5 (^^j/t-S 6 0 5) „ iftlnatU _h 

fctfrtC j)y-V9xx0mK r 1 J fcfjQxT (^T7/S 
6 10) , ^ 7 7"S 6 0 2^^mfea*»t)il^ ; , 
/0 [0 0 8 9] fr^ ffl^SJtB^2 1 i±, ±tBx^ y ys 

6 0 si,cte\,^TwmLtci^imq<vmm&m^mfr 

^HS»roHaffi»4 roj ffc5i«lt5 (^ry/S 
6 0 7). -*\ ±E^ts/7°S 6 0 6»^J^(C*J^T 
**fc*q#tf«-e*>5#fi\ it«tttfiSl52 1(4, fn 

r 1 j X'h % t nmt& "7 -y/S 6 0 8) „ 
20 [0 0 9 0] -^LT, t*«ttfflSP2 1 i4, WiKE^fcT 1 
^/Hf^GDfc&tfci&S (lSE^7->yS 6 0 2~S 6 0 
8) «:Sl^N/ny^tK-c|^^ff?'<< 1 

5 (^75'7'S 609) , ;0775'y*S 6 0 9 CDfJJtf 

i4, fc©SS (n+1) 

<, *^^^n(Ojg[C r 1 j feSD^fc^ UT5'7'S6 

io) , ±M^Ty-?°s&o2\zm^xw\m<o^m^m 

-77, ±fa*^s>:/s 6 0 9©WiCS^ 
^Oivt, tff*}*W3l5 2 1 (4, JiiEUfcxi?^ 

ttttJL, 7^?MfI©t'y hy-A8 2 £ LTff 
[0 0 9 1 ] l^LhcOj; ;>(', lf.mW<D%2<D%MWM\~ 

i & < , EWfrT^yMf fg£® 9 ffll-r t 5 0 

[0 0 9 2] 3 «3llfiJ]?ffi) H 7 }4, *&$i(Om 3 

5^-^^^tf^ffliA^ss2Att, yuyy-fi-mmi 1 

JSJSaSE»361 2t, «Stti^l 3i, 

ias3 i t, i-fftsi4t, ff^-smasi 5 1, m& 

50 ESBl 6i, )a?SiC^S#ail 7t*fx6 Q 
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[0093] <ej3, mznnmmm^mhfy^j^m 

2 , fl®t# [HSU 1 3 , S^tSlS 1 4 , If ^-g^Si 1 5 , 
1 3 , JfrHtgB 1 4 , fg^g&SS 1 5 , ffHR&jEtt 1 6 

[0 0 9 4] yp^^^SltlSl lf±, xi^/WkSftit 

^"o y * 1 1 Lfc/ p Xcffltofflt 

ftfc^tH&H 1 3tt, Jfl2KK£&*|Sl 2T#e>tLfcjii«« 

5) Mt^*^-St«rt]-!Pi-«, &3fc*Stt!I3 1 
fcL#V^ttK*S§, ^O, ^SWg&fcTISMK 1 (Kl 

<k) ni.±.<Dmmx'htu^ s<D$.miz.m* 

fcfflSftffift^Cafc^fcltfcfcttL (Ltt, l^T© 
Mtt) Sr**"*"*. l^fttti 4 fit, «**Wail 3-e 

"C, tfftfcfttf^ttMfcift^ft^Hb LTS^Hfcffiq I: 
flCffl+So «tt*8l 5tt, JtHt*qfc«att^ 
^Mt«»«i:tS^V^-C, ijfJsftiHWltqMt (q- 
1) tfcfitt (q+1) irjatfeUTffl^-rS* 1 , -t£>$ 

5*ffi*i-a*Fft* (q-1) , (q + D Sfcttq 

(=M' — M) £*thU ±!B£1RLfcJiRS«Scro 
■f<t3r«jE-rS„ E«fti££t!SS& 1 7 », 

i i -c^fil^fifc-r^rroy d y ? *&n¥ft,ffiWL 

[0 0 9 5] £IT, H8*5±-a<El3Sr#f!SLT, 

wfrnsn 3, 1, trtsi4, ras-e 

1 5 *5 J: 1 6 -cfr 5 ^ n - 

f--t-M?fe5 0 B8(;fcViT, H3±:|WI-©^ 

[0 0 9 6] HI 8 LT, 7'd s, # 1 1 

1 2 Tf*ftfc»n /n @ ©««*#*C© 

®fc<ommmwiC\ ~c a , T^b^j?»fs 
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fRWCa%a«1-5 (xT-yT-S 3 0 2):„ -& Lt, $ 
SatfflSB 1 3 tt, iffiSR UfcjS«^m?i|C a co|£*f 

/S 3 0 3) 0 

[0 0 9 7] JfeKi. #»SimSl5 3 Hi, ±!e*ts>:/s 
3 0 3X'9fW-Ltz^-^^-St\ ^fr&tbtzL^l^m 

#lv«KaJ:-efe5»^t±, r»g?n/n y9\Z.?*J9 
10 AHff*«Tffli&tf*< . ±E^T-f /S 3 0 5^»©Ma 
trHK:*T5. ±IE^^-j/7'S 8 0 1 ©«j£fc*^ 

fii3 1(1. 3 0 

ttJWS Ury/S 8 0 2), 
[0 0 9 8] iiiax^-^ys 8 0 2nSStg^Ts^ 

(4, ±|E^x-y^S 3 0 2^ilWLfcP««?ijCa 

20 3) o -tt-C, _h|E^7-yys 8 0 2 ©tte^fc^T^ 

tt, (n + 1) yBy^»«a*iMIK»tT+'* 

<, ^J^^-^nWM}- r l j %mk.tz.ik (X7y^S3 

i9) , ±.u^yfszQ2\^m^xw\mo^m^ 

[0 0 9 9]|«|M, 0 2 (c) I^LfcW«*kff*5« 
C9£Uf-f5^J£aT(^-fo rO^jT?)^ a: 

^/Vdr-S &Jl$gc£fM&?iJC 9 L 
JO T rf-g LT33 19 , L#vMtK=2 0, TPlKl 

= 15, L = 0. 9^1X1^. ±faxf'/ys3 
0 2 LfcSjSi*#S5>J C 9 *s, 

C9= {40,-40,50,20,-7,5,-4,3,1} 

8. 9 (=17 0/9) fcftSo t^oT. ^^^-S 
Z>5L^V^K*?1, d^o, TPSMKlti±-Cfe5»T\ 

C 9= (36,-36,45,18,-6.3,4.5,-3. 
40 6 , 2 . 7 , 0 . 9} 

*, KWIfflllRftfliWIlc 9 0i+^-stt, 17 

(=1 5 3/9) o 

[0 l 0 0] «iicDj;5^ *»Wro*3©HlKg1it 
#S7 ? v?^/WtilfflJA^gE2 At i^fl\ iti)tjt^l' 

50 ASt?#S„ J?>l:, ^^©^a^SJtJf^i^S^'^ 
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*m CaWi^-SiiL^l H(K ti£l ^ (Hfil 
tt, '>L*3V*fr) S^JlSW?i|Ca^fe 

[010 1] 44a, ±EIl-i3fflgWll;i|5f 
e> * ^itfiff ft , #± Wftff £ PS b ft £ h <r> X it ft 

Ifi® JBII E ffi 5 t' ^ ^H*«aii ^KBfc J: tftt tH SB -C 

I0102] *fc, jftSSWCtt, ±E*i~*3©** 
lEttStt (ROM, RAM, ^-Kr-r^^^) t, 3 
^d^yi^'-^tt, CD-ROM^Cyf 

-7-' -f * ^ u-c*A **t-c ht^\ 

[mi] *wmm i ronffi^ffifcffiST* ^*/n*«a 
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[@2i Hio^Ps'^^tij^i i&kummkm^ 

1 2 *str 5 SO-Sco— ffl*7r?tmxbZ><, 
f(S 3 ] II 1 CO^ft^ffiSii 1 3 , fi^ftSii 1 4 , fS^fi 
tkgpi 5joit>^»IESl!l e>X'fsb®m%^-f7v- 

[E14] tai »ff ^mmn. 1 5 r-fr 5 mma-m**-*- 
mx'hz* 

im 5 ] *mW<DWi 2 cD*Hjf W5f r ^*/HfrStt 

10 mmwiBomi&%^-t7B*,?mx'fo&* 

HM6] l!5<D#JfcjttB$U 3, ftftti 4ioJ:t);fif 
[ID 7 ] #38U3<©SB 3 '^^MtSffl 

m a ] m 7 K»«sfc*m» 1 3 . «^#as 31, if 

ft»14, If ^M&SS 1 5 *J«fc tfffi»£]ES! 1 6 Xft 0 
1A, 2A--r^^/H#«Sii^« 

1 i»^P^i»» 

l 2 -MWkKMtt 
1 3-ttft*tttt 
1 4-*Hfc» 

1 8 

1 7-s«»aes«ai 

2 l -flMMfctUW 

3 1 

JO 7 1-73,8 l-If^Hf^ 
8 2-f-y by -A 
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